###### What are the new findings?

-   Some writers have characterised competitive body-building as 'bizarre' or 'narcissistic', but few empirical studies have assessed whether this sport is actually associated with elevated levels of psychopathology.

-   Comparing 96 competitive bodybuilders with 888 recreational strength trainers, we found that competitors were much more likely to have used anabolic--androgenic steroids and other appearance-enhancing and performance-enhancing drugs.

-   However, on a wide range of other measures, including demographic features; attitudes towards body image; use of alcohol, cigarettes and classical illicit drugs; history of any psychiatric diagnosis by a professional; and history of childhood physical or sexual abuse, competitors did not exhibit greater psychopathology than their recreational counterparts.

-   Aside from their heavy use of potentially hazardous drugs, competitive bodybuilders do not appear to differ from recreational strength trainers on a wide range of characteristics.

Introduction {#s1}
============

The sport of body-building is becoming increasingly popular, both as a recreation and as a competitive sport. Competitive bodybuilders, unlike recreational bodybuilders, participate in formal organised competitions with the goal of winning titles and/or money. As we have described previously,[@R1] preparation for competition is a rigorous process which typically begins with a 'bulking phase' involving months of weightlifting and consuming a caloric surplus to gain as much muscle as possible. This is followed by a 'cutting phase', beginning 8--12 weeks prior to a competition, where competitors aggressively diet (ie, develop a caloric deficit) to lose as much body fat as possible while minimising muscle loss. To achieve an ideal hypermasculine figure, competitors often use anabolic--androgenic steroids (AAS) and other appearance-enhancing and performance-enhancing drugs (APEDs). Anabolic drugs, such as AAS, human growth hormone (HGH) and insulin, are particularly used in the bulking phase to facilitate muscle growth. During the cutting phase, competitors may also add diuretics, thyroid hormones such as tri-iodothyronine (T~3~) and fat-burning substances such as clenbuterol or stimulants. Meanwhile, competitors must continually practice their posing routines, which include seven mandatory poses, as well as their own personal routines, in preparation for the contest day.[@R2]

Despite the rigours of preparation and the dangers of drug use, competitive body-building has grown increasingly popular. For example, one of many body-building organisations, the International Federation of Body-building and Fitness, sponsors about 2500 body-building events annually around the world, some involving hundreds of competitors.[@R5] Thus, although we are not aware of published estimates of the prevalence of competitive body-building, the number of competitors worldwide likely extends well into hundreds of thousands, if not millions.

Competitive body-building has long had an odd reputation. Although the sport requires much dedication and self-discipline, some writers have characterised it as bizarre---if not frankly pathological---an expression of 'comic book masculinity'[@R6]; an activity 'on the fringe of organised sport'[@R7]; an 'oddball sport shunned for its homoerotic imagery'[@R8]; or even a 'freak show'.[@R9] One review[@R10] noted that bodybuilders have been depicted as 'experiencing feelings of inferiority, lacking masculinity, and displaying narcissistic and homosexual tendencies' (p147). A recent study recruited focus groups of boys and young adults to assess attitudes towards male body image.[@R11] In the course of the study, all groups 'presented negative discourses of body-building', and the adult group represented bodybuilders as 'overly obsessed with their appearance' (p225). Are these various impressions justified?

Few studies have systematically assessed psychological features in competitive bodybuilders as compared with recreational strength trainers, and those that have done so have yielded mixed results.[@R1] There is reasonable consensus that competitors use more AAS and other APEDs than their recreational counterparts, but no clear consensus with regard to other conditions. Specifically, some but not all studies have suggested that competitors show a higher prevalence of body image concerns than non-competitors---including especially 'muscle dysmorphia'---a disorder in which individuals develop a pathological concern that they are not sufficiently muscular.[@R12] Some studies have also suggested that competitors may be more prone than non-competitors to eating disorders or to to exercise dependence, but again the data are inconsistent.[@R1] Thus, the question remains open as to whether competitors display an elevated prevalence of psychological abnormalities or whether popular belief overestimates their degree of psychopathology. To address this issue, we analysed responses from 984 competitive and recreational strength-training men, evaluated in the course of an internet survey.

Materials and methods {#s2}
=====================

Study population {#s2-1}
----------------

The present study was based on the results of a 2009 internet survey, previously reported, of men who participated in strength training.[@R14] Briefly, a 99-item anonymous web-based survey was posted on 38 online discussion boards of fitness, body-building, AAS and weightlifting sites. The survey (available from the authors on request) asked about demographics; exercise patterns; use of AAS and of other APEDs (if any); use of alcohol, tobacco and classical drugs of abuse; attitudes and behaviours related to body image; diagnoses of psychiatric disorders that had been made by a health professional; and history of childhood physical and sexual abuse. The survey received 1519 complete and evaluable responses comprising 1277 men and 242 women.

For the present paper, we restricted analysis to the 1277 men. One of the initial survey questions asked respondents to classify themselves as 'recreational exercisers' (endorsed by 888 men), 'competitive bodybuilders' (n=96), 'competitive athletes' (n=139) and 'competitive weightlifters' (n=154). Since we wished to analyse differences between competitive and non-competitive bodybuilders, we excluded the groups identifying themselves as competitive athletes and competitive weightlifters, respectively, since these two latter groups appeared more ambiguously defined and may have included some competitive bodybuilders mixed in with individuals in other competitive sports (eg, powerlifting, Olympic lifting and track and field). Thus, the final comparison involved the 96 competitive bodybuilders (abbreviated further and in the tables as 'competitors') and the 888 recreational strength-training men (abbreviated as 'recreationals').

Patient and public involvement {#s2-2}
------------------------------

Patients or the public were not involved in the design, conduct, reporting or dissemination plans of our research.

Statistical analysis {#s2-3}
--------------------

We first compared the competitive and recreational groups on age and race/ethnicity, with the significance of differences between groups assessed by a t-test and by Fisher's exact test, respectively. For comparisons between the two groups on all subsequent variables, we used logistic regression for binary outcome variables and linear regression for continuous outcome variables, with adjustments for age (modelled in quartiles as ordered categories of age less than 21, 21--25, 26--32 and 33 years or greater) and race (modelled as Caucasian vs all others). For most variables assessed, there were no missing data; variables with missing data are noted in the tables.

Given that we performed approximately 50 comparisons in this study, it was important to adjust significance levels to allow for multiple comparisons. Since many of the outcome variables were associated with one another (eg, AAS use and use of other APEDs, such as HGH), a Bonferroni correction would be overly conservative and would risk causing type II errors. Therefore, we judged that a 10-fold reduction in the value of p required for significance (ie, a requirement of p\<0.005 or better) represented a reasonable correction for multiple comparisons. Although we provide some mention of findings that fell into the range of 0.005\<p\< 0.05, such findings should be regarded cautiously as possible chance associations.

Results {#s3}
=======

Demographic features {#s3-1}
--------------------

The 96 competitors were slightly younger than the recreationals, but the two groups showed a similar prevalence of Caucasian race ([table 1](#T1){ref-type="table"}). In analyses adjusting for age and race, we found no significant differences between the groups on marital status, annual income of greater than \$100 000, having at least one child or level of higher education. None of the competitors identified themselves as gay or bisexual, as compared with about 4.4% of recreationals, but the nominal p value of 0.027 on this comparison failed to reach our adjusted alpha of 0.005.

###### 

Demographic features of competitive bodybuilders versus recreational strength trainers

  Characteristics\*                        Competitive   Recreational   Estimated difference (SE)   P value
  ---------------------------------------- ------------- -------------- --------------------------- ---------
  Age (years)†                             25.5 (10.0)   28.0 (9.3)     −2.5 (1.0)                  0.015
                                                                        **OR (95% CI**)              
  Caucasian race‡                          80 (83.3%)    729 (82.1%)    1.1 (0.6 to 1.9)            0.76
  Married                                  33 (34.4%)    330 (37.2%)    1.8 (1.0 to 3.2)            0.050
  Graduated 4-year college                 38 (39.6%)    409 (46.1%)    1.0 (0.6 to 1.6)            0.93
  Obtained graduate/professional degree    5 (5.2%)      57 (6.4%)      1.2 (0.5 to 3.2)            0.717
  Annual income greater than US\$100 000   15 (15.6%)    112 (12.6%)    2.0 (1.1 to 3.8)            0.033
  One or more children                     18 (18.7)     214 (24.1)     1.2 (0.6 to 2.5)            0.55

\*Data are reported as mean (SD) or n (%) as appropriate.

†Data missing on two recreationals.

‡Based on self-report.

AAS and APED use {#s3-2}
----------------

As expected, the proportion of competitors reporting any lifetime AAS use was markedly and significantly higher than in the recreationals ([table 2](#T2){ref-type="table"}). Comparing those men who had used AAS within each group, we found no significant differences in age of onset of AAS use, in various measures of usage patterns, or in the prevalence of an apparent history of AAS dependence. Notably, however, AAS-using competitors were significantly more likely than AAS-using recreationals to have disclosed their AAS use to a physician. This difference is particularly notable in light of the fact that fewer than 10% of the AAS-using competitors responded that 'physicians are knowledgeable about anabolic steroids and performance-enhancing medications/supplements'.

###### 

Features of AAS use in competitive bodybuilders versus recreational strength trainers

  Characteristics\*                                      Competitive                     Recreational                         OR (95% CI)                        P value
  ------------------------------------------------------ ------------------------------- ------------------------------------ ---------------------------------- ---------
  Any AAS use in lifetime                                61 (63.5%)                      356 (10.1%)                          4.2 (2.6 to 7.0)                   \<0.001
                                                         **Estimated difference (SE**)   **Recreational AAS users (n=356**)   **Competitive AAS users (n=61**)    
  Age of first AAS use (years)                           23.1 (7.2)                      25.1 (7.8)                           −0.2 (0.9)                         0.83
  Lifetime duration of AAS use (weeks)                   74 (112)                        57 (120)                             29 (16)                            0.07
  Lifetime number of courses of AAS ('cycles')           4.6 (9.3)                       5.4 (8.6)                            1.4 (1.3)                          0.26
  Average duration of an AAS cycle (weeks)               10.1 (5.5)                      9.6 (5.2)                            0.6 (0.7)                          0.40
                                                         **OR (95% CI**)                                                                                         
  Disclosed AAS use to                                                                                                                                           
   No one                                                4 (6.6%)                        32 (9.0%)                            0.7 (0.2 to 2.1)                   0.80
   Family member/spouse                                  38 (62.3%)                      187 (52.5%)                          1.5 (0.8 to 2.6)                   0.17
   A friend                                              45 (73.8%)                      256 (71.9%)                          1.2 (0.6 to 2.2)                   0.88
   Colleague, teammate, gym member                       21 (34.4%)                      98 (27.5%)                           1.5 (0.8 to 2.6)                   0.29
   Trainer/coach                                         9 (14.8%)                       29 (8.14%)                           1.9 (0.8 to 4.3)                   0.14
   Religious authority                                   2 (3.3%)                        2 (0.6%)                             7.8 (1.1 to 57)                    0.10
   Physician                                             31 (50.8%)                      107 (30.1%)                          2.4 (1.3 to 4.2)                   0.003
  Concerned about AAS side effects                       31 (50.8%)                      204 (57.3%)                          0.7 (0.4 to 1.2)                   0.33
  AAS dependence†‡                                       16 (26.2%)                      79 (22.2%)                           1.2 (0.6 to 2.3)                   0.59
  Considers physicians knowledgeable about AAS/APEDs‡    5 (8.3%)                        35 (9.9%)                            0.8 (0.3 to 2.3)                   0.73
  Considers pharmacists knowledgeable about AAS/APEDs§   6 (9.8%)                        50 (14.3%)                           0.6 (0.3 to 1.6)                   0.31

\*Data are reported as mean (SD) or n (%) as appropriate.

†Endorsed at least three of the nine *Diagnostic and Statistical Manual of Mental Disorders*, Fourth Edition, criteria for dependence (adapted for AAS use).

‡Data missing on four recreationals and one competitor.

§Data missing on six recreationals.

¶Data missing on four recreationals.

AAS, anabolic--androgenic steroids; APED, appearance-enhancing and performance-enhancing drug.

Also as expected, competitors were significantly more likely than recreationals to report use of other APEDs, including clenbuterol, insulin, HGH, insulin-like growth factor-1, T~3~ and diuretics ([table 3](#T3){ref-type="table"}). Among the men in both groups who did *not* report use of AAS, reported use of these other APEDs was minimal: of the 35 non-AAS-using competitors, only 2 (5.6%) had used clenbuterol; 1 (2.9%) had used T~3~; and none reported use of any of the other APEDs listed in the previous sentence. Among the 532 non-AAS-using recreationals, 11 (2.1%) reported using clenbuterol; 4 (1.3%) reported using T~3~; and fewer than 1% reported use of any other category of APED.

###### 

APED use of competitive bodybuilders versus recreational strength trainers

  Characteristics\*                                          Competitive   Recreational   OR (95% CI)         P value
  ---------------------------------------------------------- ------------- -------------- ------------------- ---------
  Lifetime reported use of                                                                                    
   Insulin                                                   14 (14.5%)    21 (2.36%)     9.9 (4.7 to 21.1)   \<0.001
   Human growth hormone                                      12 (12.5%)    56 (6.3%)      3.2 (1.6 to 6.6)    \<0.001
   Insulin-like growth factor-1                              13 (13.5%)    27 (3.04%)     7.6 (3.6 to 16.1)   \<0.001
   Clenbuterol                                               37 (38.5%)    119 (13.4%)    5.4 (3.3 to 8.8)    \<0.001
   Tri-iodothyronine†                                        26 (27.1%)    74 (8.33%)     6.4 (3.6 to 11.2)   \<0.001
   Diuretics‡                                                5 (5.2%)      12 (1.35%)     5.6 (1.8 to 16.8)   0.002
  Spent more than \$1000 annually on drugs and supplements   38 (39.6%)    192 (21.6%)    3.0 (1.8 to 4.8)    \<0.001

\*Data are reported as mean (SD) or n (%) as appropriate.

†Data missing on four recreationals and one competitor.

‡Acetazolamide, furosemide, spironolactone and/or hydrochlorothiazide.

APED, appearance-enhancing and performance-enhancing drug.

Body image {#s3-3}
----------

Turning to questions regarding body image, about 40% of respondents in both groups reported that they were 'preoccupied with an imagined defect or slight physical anomaly in your appearance', and about 20% of the men in each group responded positively to the question 'is there a preoccupation with your appearance causing significant distress or impairment in social, occupational, or other important areas of functioning?' ([table 4](#T4){ref-type="table"}). However, there were no significant differences between groups on either of these measures. The groups also did not differ on most measures of self-perceived body image, except that competitors were significantly less likely to perceive themselves as overweight.

###### 

Body image features of competitive bodybuilders versus recreational strength trainers

  Characteristics\*                                                                                Competitive   Recreational   OR (95% CI)        P value
  ------------------------------------------------------------------------------------------------ ------------- -------------- ------------------ ---------
  Preoccupied by an imagined defect or slight anomaly†                                             39 (40.6%)    334 (37.9%)    0.9 (0.6 to 1.4)   0.69
  Distressed/impaired in some aspect of functioning due to preoccupation with defect or anomaly‡   18 (18.8%)    132 (15.3%)    1.1 (0.6 to 1.4)   0.78
  Perceiving self as overweight                                                                    8 (8.33%)     237 (26.7%)    0.3 (0.1 to 0.6)   0.001
  Perceiving self as underweight                                                                   23 (24%)      139 (15.7%)    1.5 (0.9 to 2.5)   0.12
  Perceiving weight as 'just about right'                                                          65 (67.7%)    506 (57%)      1.5 (1.0 to 2.5)   0.058
  Trying to gain weight                                                                            57 (59.4%)    437 (49.2%)    1.2 (0.8 to 1.9)   0.34
  Trying to lose weight                                                                            24 (25%)      266 (30%)      0.9 (0.5 to 1.5)   0.66
  Trying to maintain weight                                                                        15 (15.6%)    175 (19.7%)    0.9 (0.5 to 1.6)   0.68

\*Data are reported as N (%).

†Data missing on seven recreationals.

‡Data missing on 23 recreationals.

Psychiatric and substance-use measures {#s3-4}
--------------------------------------

Competitors were significantly less likely to report having used marijuana than recreationals and also were generally less likely to have used other drugs, including heavy alcohol use and cigarette smoking, although the latter comparisons failed to reach significance and often involved small numbers ([table 5](#T5){ref-type="table"}).

###### 

Other substance use in competitive bodybuilders versus recreational strength trainers

  Characteristics\*                               Competitive   Recreational   OR (95% CI)        P value
  ----------------------------------------------- ------------- -------------- ------------------ ---------
  Lifetime history of                                                                             
   Heavy alcohol use†                             13 (13.5%)    183 (20.6%)    0.7 (0.4 to 1.3)   0.24
   Cigarette smoking                              32 (33.3%)    375 (42.2%)    0.7 (0.5 to 1.1)   0.13
   Marijuana use                                  38 (39.6%)    514 (57.9%)    0.5 (0.3 to 0.7)   0.001
   Cocaine use                                    15 (15.6%)    215 (24.2%)    0.6 (0.4 to 1.1)   0.12
   Crack cocaine use                              4 (4.2%)      56 (6.0%)      0.7 (0.3 to 2.1)   0.54
   Inhalant use                                   4 (4.2%)      60 (6.8%)      0.6 (0.2 to 1.8)   0.40
   Hallucinogen use                               11 (11.5%)    151 (17.0%)    0.7 (0.3 to 1.3)   0.23
   PCP use                                        5 (5.2%)      50 (5.6%)      1.0 (0.4 to 2.5)   0.97
   LSD use                                        6 (6.3%)      122 (13.7%)    0.5 (0.2 to 1.1)   0.071
   Heroin use                                     7 (7.3%)      52 (5.9%)      1.4 (0.6 to 3.2)   0.45
   Stimulant use                                  17 (17.7%)    181 (20.4%)    0.9 (0.5 to 1.5)   0.57
   Use of any illicit drug other than marijuana   12 (12.5%)    145 (16.3%)    0.7 (0.4 to 1.4)   0.35

\*Data are reported as n (%).

†Five or more drinks on the same occasion on five or more days within a 30-day period.

LSD, lysergic acid diethylamide; PCP, phencyclidine.

Looking at psychiatric diagnoses made by a doctor or another health professional, we found that both groups reported a low prevalence of having been diagnosed with any individual psychiatric disorder or with psychiatric disorders as a whole ([table 6](#T6){ref-type="table"}), and no significant differences emerged on any of these comparisons. Both groups also reported low rates of childhood physical or sexual abuse and did not differ from each another on these variables as well.

###### 

Psychiatric diagnoses in competitive bodybuilders versus recreational strength trainers

  Characteristics\*                                        Competitive   Recreational   OR (95% CI)        P value
  -------------------------------------------------------- ------------- -------------- ------------------ ---------
  Ever diagnosed by a doctor or health professional with                                                   
   Depression                                              6 (6.3%)      79 (9.0%)      0.7 (0.3 to 1.7)   0.43
   Anxiety                                                 9 (9.4%)      70 (7.9%)      1.4 (0.6 to 2.9)   0.42
   Obsessive compulsive disorder                           0             16 (1.8%)      --                 0.11†
   Body dysmorphic disorder                                1 (1.0%)      4 (0.5%)       1.7 (0.2 to 16)    0.40†
   Substance Dependence                                    0             12 (1.4%)      --                 0.62†
   Attention deficit hyperactivity disorder                5 (5.2%)      33 (3.7%)      1.6 (0.6 to 4.1)   0.38
   Anorexia nervosa                                        1 (1.0%)      3 (0.3%)       3.1 (0.3 to 30)    0.34
   Bulimia nervosa                                         0             3 (0.3%)       --                 1.0†
   Schizophrenia                                           0             2 (0.3%)       --                 1.0†
   Any type of psychiatric diagnosis                       14 (14.6%)    143 (16.1%)    0.9 (0.5 to 1.6)   0.74
  History of physical abuse‡                               9 (9.4%)      77 (8.8%)      1.1 (0.5 to 2.3)   0.80
  History of sexual abuse§                                 4 (4.2%)      39 (4.5%)      1.1 (0.4 to 3.3)   0.83

\*Data are reported as n (%).

†Computed by Fisher\'s exact test because of the presence of 0 cell.

‡Data missing on 13 recreationals.

§Data missing on 13 recreationals.

Discussion {#s4}
==========

Competitive body-building---a sport requiring rigorous preparation and self-discipline---is practised by many hundreds of thousands, if not millions, of individuals worldwide. However, the sport has a peculiar reputation; in both scientific publications and in popular belief, competitive bodybuilders are sometimes portrayed as prone to psychopathology, or even as participating in a freak show. Few studies, however, have asked whether these impressions are scientifically supported.

To address this question, we compared 96 male competitive bodybuilders and 888 recreational strength-training men assessed in an internet survey. We found that the competitors reported a much higher lifetime prevalence of use of AAS and other APEDs, as had been expected. However, on a wide range of other measures, including demographic features, attitudes towards body image, use of alcohol and cigarettes, use of illicit drugs, history of any psychiatric diagnosis by a professional, and history of childhood physical or sexual abuse, we found little evidence that competitors exhibited greater pathology than their recreational counterparts. Competitors also showed no significant differences from recreational trainers on level of education, marital status, having children or income. None of the competitors reported a homosexual or bisexual orientation, as compared with 4.4% of the recreationals.

Respondents in both the competitive and recreational groups reported high levels of concern with body image, with about 40% responding that they were 'preoccupied' with an imagined defect or slight physical anomaly, and 20% responding that this caused distress or impairment in some areas of functioning. However, we found no significant differences between the competitive and recreational groups on these measures. The groups also showed no significant differences on attitudes towards body weight, save for the fact that competitors were significantly less likely to perceive themselves as overweight. Thus, although body image and body weight appear to represent widespread concerns among strength-training men, these concerns are by no means confined to competitors.

Indeed, setting aside their high levels of AAS and other APED use, one might even argue that the competitors were slightly more 'responsible' or health-conscious than recreationals in certain ways, in that they reported a markedly lower lifetime prevalence of marijuana use and were less likely to consider themselves as overweight, as just mentioned. Also, the AAS-using competitors were significantly more likely than AAS-using non-competitors to have involved their doctors by disclosing their AAS use. However, these impressions might conceivably apply only to certain subcategories of competitors rather than to competitors as a whole, as discussed in the Limitations section.

In any case, our findings here seem generally congruent with the findings of several other investigators who have failed to find elevated rates of psychopathology in comparisons between competitive and non-competitive bodybuilders.[@R15] For example, although Goldfield and colleagues[@R16] found that competitive bodybuilders were significantly more likely to have met *Diagnostic and Statistical Manual of Mental Disorders*, Fourth Edition, criteria[@R18] for bulimia nervosa than recreational bodybuilders, these authors found no significant differences between these groups on a range of other psychological measures from the Eating Disorders Inventory.[@R19] Similarly, Pickett and colleagues[@R17] found no support for the assumption that muscle dysmorphia was more prevalent in a group of 40 competitive bodybuilders as compared with 40 non-competitive bodybuilders or 40 physically active men who did not lift weights. Indeed, these investigators suggested that competitive bodybuilders exhibited a better overall body image then either of the other groups in the study.

Limitations {#s4-1}
-----------

Several limitations should be considered when assessing our findings. First, the internet survey that we used was not specifically designed for comparing competitive with non-competitive bodybuilders on measures of psychopathology, and thus we were limited by the questions that had been chosen when the survey instrument was originally created. For example, although the instrument asked extensively about substance use, it contained fewer questions about body image and eating disorders, no questions that specifically addressed exercise addiction. Thus, possible differences between competitive and non-competitive bodybuilders on these indices might have been missed for lack of detailed inquiry. Second, although the study sample was large, there remains a possibility of a type II error on some of the questions due to inadequate power. Third, the survey questions were not validated by testing them on a live sample of actual participants prior to conducting the survey. Fourth, there is a risk of selection bias, in that individuals who chose to respond to the survey may not have been representative of the overall source population of strength-training men. However, factors such as selection bias or the use of questions lacking formal validation are mitigated by the fact that we were comparing two subgroups within the larger overall group of respondents. Therefore, differences between the subgroups would still likely be valid unless there were *differential* selection bias or interpretation of questions between the subgroups. For example, suppose that bodybuilders with body image preoccupations were much more motivated to respond to the survey than those without such preoccupations. Even in this case, the comparison of groups on body image questions would remain valid, barring the unlikely possibility that competitive bodybuilders with body image preoccupations were motivated to respond while recreational bodybuilders with equally prominent body image preoccupations were not motivated to respond.

Finally, the study was limited by the fact that the survey instrument category of competitive bodybuilder, which was used for our study here, failed to distinguish among the several different classes of competitive bodybuilders, such as 'men's physique', 'classic physique', '212' and 'open' categories.[@R20] For example, the open category has no weight or size limitation as a judgement criterion, so that in this category, the largest bodybuilder wins (assuming that his level of symmetry and definition is the same as his rivals). By contrast, in the 212 category, competitors must be less than or equal to 212 lb in weight and 5 ft 5 inches in height. In the two 'physique' categories, sheer size is less important (eg, in men's physique, competitors wear knee-length shorts, and legs are not judged), and thus, these categories might arguably represent almost a different sport, likely associated with lower levels of drug use and less sacrifice of other aspects of lifestyle than all-out open or even 212 competitors. In short, the findings in this paper are likely derived from a heterogeneous group of competitive bodybuilders and might not hold for a particular subgroup. Future studies should take care to operationalise their definitions of competitive body-building in order to address this issue.

Conclusion {#s5}
==========

In summary, the findings of this survey tentatively suggest that, despite its occasional reputation as 'bizarre', 'narcissistic' or a freak show, competitive body-building does not appear to be associated with significantly more psychopathology than non-competitive recreational strength training. The exception to this finding is that competitive bodybuilders do use significantly more AAS and other potentially dangerous APEDs than their non-competitive counterparts, although it must be acknowledged that competitive body-building is hardly the only sport in which athletes are willing to take substantial risks in order to win.
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